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(54) Radio communications system capable of using a plurality of subscriber identity media 
sharing a single subscriber identity information 



(57) In a communication system, a plurality of sub- 
scriber identity modules (21, 22. 23) implemented as 
cards and to be mounted lo mobile stations (MSs) (11, 
12, 13) share a single international mobile subscriber 
identity (IMSI1). When any one o( the MSs generates 
an authentication and registration request, a mobile 
services switching center (MSC) (81 , 82) at a home sta- 
tion writes information representative of the combination 
of the mobile subscriber identity and an international 
mobile equipment identity (IMEI1, IMEI2, IMEI3) at- 
tached to the mobile station in a home location register 
(61 , 71 ). When any one of the MSs generates a call orig- 
ination request or when a call termination request meant 
for any one of them is generated, the MSC at a home 
Wion (A) or an MSC at a roamer station (B) provides 
the requested service only if combination information re- 
latingtothe mobile station is stored in the home location 
register or a visitor location register (62, 72). 
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Description 

The present invention relates to a communication 
system using a subscriber identity medium to which sub- 
scriber identity information is assigned, and capable of 
determining whether or not a person requesting a com- 
munication service is a subscriber on the basis of the 
medium. 

A digital cellular mobile phone system called GSM 
(Global System for Mobile Communications) is now 
available In Europe and uses a subscriber identity mod- 
ule (SIM). The GSM system determines, via the SIM, 
whether or not a person requesting a communication 
service is a subscriber qualified to receive telephone 
services which the system provides. The SIM is imple- 
mented as a card having a semiconductor memory, mi- 
croprocessor and other constituents therein, and having 
a function of storing information relating to the subscrib- 
er and a computing function. The card has substantially 
the same size as an ordinary credit card, 

The information relating to the subscriber are gen- 
erally classified into two kinds, i.e., one identifying the 
subscriber, and the other needed by the subscriber. The 
information identifying the subscriber are a subscriber's 
telephone number or international mobile subscriber 
identity (IMSI), a subscriber's password number or per- 
sonal identification number (PIN), a home network 
number or public land mobile network (PLMN) number 
representative of a home network in which the subscrib- 
er is registered, and a coded key number necessary for 
authentication. The information needed by the subscrib- 
er include speed call numbers representative of the tel- 
ephone numbers which the subscriber dial often. 

The subscriber of the GSM system carrying the SIM 
may mount it to a mobile phone or mobile station (MS) 
in order to obtain call origination, call termination and 
conversation services. This can be done on practically 
any kind of MS adaptive to the telephone services of the 
GSM system, and at practically any place where the tel- 
ephone services are available. Hence, the subscriber 
can receive the telephone services only if the SIM is Is- 
sued to the subscriber by a communication concern, i. 
e., without purchasing any MS. In this case, charges for 
calls are stored in a charge register corresponding to 
the IMSI stored in the SIM. With a conventional mobile 
phone system, a subscriber intending to take a business 
trip or otherwise and go out to a remote place must carry 
the MS, By contrast, with the GSM system, such a sub- 
scriber has only to, e.g., borrow an MS from a friend or 
rent it from a communication concern on the spot. 

However, the problem with the GSM system is that 
two or more cards sharing a single IMSI are not issued. 
Hence, assuming, e.g., a family subscribing the tele- 
phone services of the GSM system and sharing a single 
SIM, then if one member of the family goes out to a re- 
mote place with the SIM, the other members cannot re- 
ceive the telephone services at all. This problem will be 
eliminated if two SIMs each having a particular IMSI are 



issued to a single lamily. This, however, brings about 
another problem that a minimum charge must be paid 
for each IMSI, resulting in a high telephone rate . In light 
of this, it is desirable that even when one member of a 
s family goes out with an SIM, the other members can re- 
ceive the telephone services without paying any extra 
rates. 

It is, therefore, an object of the present invention to 
provide a communication system which permits, even 
to when one member of a family goes out with an SIM, the 
other members to receive services without paying any 
extra rates. 

In accordance with the present invention, in a com- 
munication system using a subscriber identify medium 

fs to which subscriber identify information is assigned, and 
determining whether or not a person requesting a com- 
munication service is a subscriber on the basis of the 
medium, an information holding device holds combina- 
tion Information representative of the combination of the 

2D subscriber identify information and terminal identify in- 
formation for identifying a communication terminal to 
which the medium is mounted. A service providing de- 
vice provides, in response to a communication service 
request, a requested communication service only if 

2S combination information relating to the communication 
service request is held by the information holding de- 
vice. 

The above object of the invention may also be 
achieved if a plurality of subscriber identity media having 
30 a single subscriber identity information are Issued. How- 
ever, this kind of scheme, simply assigning the same 
subscriber identity information to a plurality of media, 
prevents persons each having the respective media 
from receiving a communication service at the same 
as time. Th is is because the media are administe red on the 
basis of only the subscriber identity information. In light 
of this, the system of the invention supervises a plurality 
of subscriber identity media on the basis of the combi- 
nation of the subscriber identity information and the ter- 
40 minal identity information. This successfully distinguish- 
es a plurality of media sharing a single subscriber iden- 
tity information even when they are used at the same 
time, because particular identity information is attached 
to each communication terminal to which the media may 
45 be mounted. 

Why the GSM syslem issues a single SIM having a 
particular IMSI to a given group of people is simply that 
it follows the conventional single terminal, single sub- 
scriber number principle in the system design aspect. 
so Therefore, the precondition of the invention that a plu- 
rality of subscriber identity media sharing a single sub- 
scriber identity information be issued does not obstruct 
the application of the invention to the GSM system at all. 
The objects and features of the present invention 
ss will become more apparent from the consideration of the 
following detailed description taken in conjunction with 
the accompanying drawings in which: 
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FIG. 1 shows how FIGS. 1 A and 1 B are connected; 
and 

FIGS. 1 A and 1 B are, when combined as shown in 
FIG. 1 , a block diagram schematically showing a 
communication system embodying the present 
invention. 

A communications system embodying the present 
invention and applied to the GSM system by way of ex- 
ample will be outlined first. In the GSM system, a sub- 
scriber's telephone number or I MSI is not assigned to a 
mobile station, but it is assigned to a subscriber identi- 
fication card or SIM, as slated earlier. A subscriber is 
therefore identified on the basis of an SIM. When a sub- 
scriber carrying an SIM mounts it to a mobile station or 
MS and then switches on the MS, an IMSI stored in the 
SIM is sent to a communication concern's system. In 
response, the concern's system determines whether or 
not the IMSI is an authenticated number. If the IMSI is 
an authenlicaled number, the concern's system regis- 
ters it thereat. Then the subscnbei can receive the tel- 
ephone services of the GSM system with the MS to 
which the SIM is mounted 

A particular terminal identification number or inter- 
national mobile equipment identny (IMEI) is assigned to 
each MS. The IMEI is sent to the communication con- 
cern's system together with the IMSI when the MS is 
switched on. Paying attention to this point, the embodi- 
ment to be described holds the IMSI and IMEI combina- 
tion sent from the MS and determines, in response to a 
call origination or termination request, whether or not to 
accept it on the basis ol the above combination. In this 
constitution, even when a plurality of SIMs to which a 
single IMSI is assigned are used at the same time, they 
can be distinguishes from each other because a partic- 
ular IMEI is assigned to each MS. This permits persons 
each using one SIM to receive the telephone services 
at the same time. 

Referring to FIG. 1 A and 1B, the embodiment out- 
lined above will be described in detail. As shown, the 
communication system includes MSs 11, 12 and 13. Dif- 
ferent IMEIs 1 , 2 and 3 are assigned to the MSs 11,12 
and 13, respectively. SIMs 21 , 22 and 23 are shown as 
being mounted to the MSs 11, 12 and 13, respectively. 
A single IMSII is stored in all the SIMs 21, 22 and 23. 
Base station systems (BSSs) 30, 40 and 50 each has 
one or more base transceiver stations (BTSs) and a 
base station controller (BSC) for controlling the BTSs. 
In the illustrative embodiment, the BSS 30 has three 
BTSs 31 , 32 and 33 and a BSC 34, the BSS 40 has a 
single BTS 41 and a BSC 42, and the BSS 50 has two 
BTSs 51 and 52 and a BSC 53, although such numbers 
are only illustrative. 

Home location registers (HLRs) 61 and 71 each 
stores information relating to subscribers, while visitor 
location registers (VLRs) 62 and 72 each stores infor- 
mation relating to visitors. Equipment identity registers 
(EIRs) 63 and 73 each stores IMEIs. Preferably, these 



registers are implemented by semiconductor memory 
devices, i.e., RAMs (Random Access Memories) includ- 
ing SRAMs (Static RAMs) and DRAMs (Dynamic 
RAMs), magnetic disk devices, etc. A mobile services 
s switching center (MSC) 81 or MSC1 performs various 
kinds of functions by referencing the information stored 
in the HLR 61 , VLR 62, and EIR 63. For example, the 
MSC 81 supervises and controls the MSs 11 and 12, 
controls handovers within the system, and controls 
10 roamer subscribers from the other systems. Likewise, 
an MSC 82 or MSC2 supervises and controls the MS 
13, controls handovers within the system, and controls 
roamer subscribers from the other systems, based on 
the information stored in the HLR 71 , VLR 72, and EIR 
is 73. In practice, the control over the MSs 11-13, hando- 
vers and roaming is executed by exchanges installed in 
the MSCs 81 and 82. 

In FIGS. 1Aand 1B, the HLRs 61 and 71 , VLRs 62 
and 72, and EIRs 63 and 73 are shown as being located 
20 outside of the MSCs 81 and 82. Alternatively, these reg- 
isters or memories may be incorporated in the MSCs 81 
aid 82, if desired. For example, they may be built in the 
exchanges respectively installed in the MSCs 81 and 
82. Also, these memories are shown as being concen- 
ts tratedly arranged at a single location in a single commu- 
nication concern's system, thereby concentratedly ad- 
ministering subscriber information, visitor information, 
and IMEIs. Alternatively, the memories may be arranged 
at a plurality of different locations in a single communi- 
30 cation concern's system. 

Talkie devices 91 and 92 are used to output various 
kinds of audible messages. A public telephone network 
101 is implemented as an integrated digital services net- 
work (ISDN) or a public switched telephone network 
35 (PSTN). 

In FIG. 1, the BSSs 30 and 40, HLR 61, VLR 62, 
EIR63.MSC81 and talkie device 91 constitute a system 
A belonging to one communication concern or common 
carrier. Likewise, the BSS 50, HLR 71, VLR 72, EIR 73, 
40 MSC 82 and talkie device 92 constitute a system B be- 
longing to another communication concern. The com- 
munication system of the present invention is made up 
of one of the systems A and B, and the MSs connected 
thereto. Alternatively, the system of the present inven- 
ts tion may be made up of both of the systems A and B 
and all the MSs connected thereto. 

The communication system having the above archi- 
tecture will be operated as follows. Assume that the 
SIMs 21 and 22 are located at a home station while the 
so SIM 23 is located at a roamer station. In this condition, 
for the IMSH, for example, the concern's system A is 
the system of a home station while the concern's system 
B is the system of a roamer station. The words "home 
station" refer to a station which can authenticate a given 
5S IMSI, and the words "roamer station" refer to a station 
which cannot do so. 

Control procedures to be executed in response to 
authentication and registration requests, or simply reg- 
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islration requests as referred to hereinafter, from the 
MSs11, 12 and 13 are as follows. First, assume that the 
MS 11 generates a registration request. When the MS 
11 loaded with the SIM 21 is switched on, the MS 11 
searches the three BTSs 31 , 32 and 33 by using a 
broadcasting control channel (BCCH) in order to select 
one of them with which the receiving sensitivity is high- 
est. FIG, 1 shows a specific condition wherein the MS 
1 1 has selected the BTS 31 by way of example. 

The MS 11, having selected the BTS 31, sends a 
registration request signal to the BTS 31 . The registra- 
tion request signal contains the IMSIt stored in the SIM 
21 Ihe IMEI1 attached to the MS 11, and other neces- 
sary information. The registration request is sent over a 
random access channel (RACH) which the BTS 31 des- 
ignates over a control channel. On receiving the regis- 
tration request, the BTS 31 transfers it to the BSC 34. 
The BSC 34, in turn, sends the registration request to 
the MSC 81 . In response, the MSC 81 scans the HLR 
61 and EIR 63 in order to determine whether or not the 
IMSI1 and IMEI1 contained in the input signal are au- 
thentic, i.e., whether or not they are registered at the 
memories 61 and 63. Because the concern's system A 
is assumed to be a home system for the IMS1 1 , the MSC 
81 determines that the IMSI1 is authentic. Assuming « 
that the IMEM is also authentic, then the MSC 81 reports 
the MS 11 via the BSC 34 and BTS 31 that the MSC 81 
will accept registration. Subsequently, the MSC 81 reg- 
isters information representative of the IMSI1 and IME1 1 
combination at an authentication registration area de- 30 
fined in the HLR. The user of the SIM21 can now receive 
call origination, call termination and conversation serv- 



The above control procedure will also be executed 
when the MS 12 generates a registration request, al- 35 
though it will not be described specifically in order to 
avoid redundancy. A registration request signal from the 
MS 1 2 will be routed through, e.g., the BTS 33 and BSC 
34 to the MSC 81. 

When the MS 1 3 situated at the roamer station gen- 40 
erates a registration request, the following control pro- 
cedure is executed. In this case, a registration request 
signal from the MS 13 is sent to the MSC 82 by way of, 
e . g. , th e BT S 5 1 and BS C 53. Th is part of the p rocedu re 
is the same as with the registration request from the MS fs 
11 and will not be described specifically. On receiving 
the registration request signal, the MSC 82 determines 
whether or not the IMSI1 is authentic for the MSC 82. 
Because the concern's system B is assumed to be a 
roamer system for the IMSIT the MSC 82 determines 
that the IMSII is not authentic. 

The MSC 82, received the unauthentic IMS11, de- 
duces the MSC 81 of the home station at which the 
IMSII is authenticated. Subsequently, the MSC 82 in- 
quires the MSC 81 whether or not the IMS1 1 is authen- 
ticated thereby via, e.g., the public telephone network 
101 . In response, the MSC 81 scans the HLR 61 to see 
if the IMSI1 is authentic. In this case, the MSC 81 de- 



termines that the IMSII is authentic because the con- 
cern's system A is a home system for the IMSI1. Then, 
the MSC 81 reports the MSC 82 that the IMSI1 is au- 
thentic. In response, the MSC 82 writes information rep- 
s resentative of the IMSII and IMEI3 combination in the 
VLR 72 included in the system B. Subsequently, the 
MSC 82 reports the MS 13 that it accepts the registra- 
tion, via the BSC 53 and BTS 51 . This offers telephone 
services to the person using the SIM 23, i.e., a roamer 
10 subscriber or visitor to receive telephone services at an 
area other than its registered area. 

As the MSC 82 sends the IMSII and IMEI3 to the 
MSC 81 at the time of the above inquiry, the MSC 81 
registers the IMSII and IMEI3 combination at the regis- 
is tration area available in the HLR 61 . As a result, the 
MSC 81 recognizes that the MS 1 3 loaded with the SIM 
23 is operating with the IMSII and IMEI3 combination 
in a roamer area. 

By the authentication and registration procedures 
20 described above, information representative of the fol- 
lowing three different combinations are written to the 
registration area of the HLR 61 included in the concern's 
system or home system A: 

MS 11: IMSII + IMEI1 =IMS!#1 
MS 12: IMSI1 +IMEI2 = lMSI#2 
MS 13: IMSII + IMEI3 = IMSI#3 
In the other concern's system or roamer system B, 
information representative of the following single com- 
bination is written to the VLR 72: 

MS 13: IMSI1 + IMEI3 = IMSI#3 
It is to be noted that IMSI#1 , 1 MSl#2 and IMSI#3 are 
representative of the combination information relating to 
the MSs 11, 12 and 13, respectively. These combina- 
tions stored in the HLR 61 and VLR 72 will each be au- 
tomatically deleted when, e.g., the corresponding MS is 
switched off. This part of the procedure will not be de- 
scribed because it is not directly relevant to the under- 
standing of the present invention. 

Hereinafter will be described a connection control 
procedure to be executed when any one of the MSs 
11-13generatesacallorigination request. First, assume 
that the MS 11 generates a call origination request. 
When the user of the MS 11 dials a desired telephone 
number, the MS 11 selects one of the BTSs 31-33 sub- 
stantially in the same manner as at the time of registra- 
tion. Then, the MS 11 sends an originating call signal to 
the BTS selected, e.g., BTS 31 as illustrated in FIG. 1 
over an access channel assigned to the MS 11 . The call 
originating signal contains the other party's telephone 
60 number, IMSII , IMEI1 , and other information. The call 
originating signal is routed through the BTS 31 and BSC 
34 to the MSC 81 . 

On receiving the call originating signal, the MSC 81 
searches the registration area of the HLR 61 to see if 
55 the information IMSl#1 representative of the IMSII and 
IMEI1 combination is stored. Because the concern's 
system A is assumed to be a home system for the IMS1 1 , 
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the MSC 61 finds the information IMSI#1 in the above 
area of the HLR 61 . Then, the MSC 81 executes a pro- 
cedure for connecting the MS 11 to the destination. So 
long as the destination exists in the area covered by.the 
home station, the connection is effected via the BSS 30 
or 40. When the destination exists in an area covered 
by a roamer station or when it is a fixed station (wired 
telephone), the connection is effected via the public tel- 
ephone network 101. As soon as a conversation be- 
tween the calling MS 11 and the called station ends, the 
MSC 81 writes a charge for the call in a charge register 
defined in the HLR 61 and assigned to the IMEI1. 

The above procedure will also be executed when a 
call origination request is generated by the MS 12, al- 
though it will not be described specifically. 

When a call origination request is generated by the 
MS 1 3 situated at the roamer station, the following pro- 
cedure is executed. A call originating signal from the MS 
1 3 is sent to the MSC 2 by way of, e.g., the BTS 51 and 
BSC 53. This part of the procedure will not be described 
specifically because it is the same as with the request 
generated by the MS 11. In response to the call origi- 
nating signal, the MSC 82 searches the HLR 71 to see 
if the information 1MSI#3 representative of the IMSI1 
and I MEI 3 combination is stored. Because the concern's 
system B is a roamer system for the IMS1 1 , the MSC 82 
determines that the information IMSI#3 is not stored in 
thB HLR 71. Then, the MSC 82 scans the VLR 72 to 
determine whether or not the information IMSI#3 is 
stored. The result of this decision is positive because 
the concern's system B is a roamer system for the 
IMSI1 . Hence, the MSC 82 connects the MS 1 3 to a des- 
tination in the manner previously described in relation 
to the MS 11. After a conversation between the MS 11 
and the destination, the MSC 82 writes a charge for the 
call in a charge register defined in the VLR 72 and as- 
signed to the IMSI1. 

Thereafter, the charge stored in the VLR 72 and as- 
signed to the IMS1 1 is transferred by the communication 
concern governing the roamer system B to the charge 
register of the HLR 61 of the home system A and as- 
signed to the IMSI1 over the public telephone network 
101. Alternatively, the communication concern govern- 
ing the roamer system B may directly bill the subscriber 
having the IMSM tor the telephone call. 

When a call term ination request meant for the I MS1 1 
is generated, a terminating connection procedure is ex- 
ecuted, as follows. As for the call termination request 
meant for the IMSH , a terminating call signal will arrive 
at the MSC 81 of the home system A or at the MSC 82 
of the roamer system B. As for the MSC 81 ol the home 
system A, the call terminating signal will arrive thereat 
from an MS covered by the home system A via the BSS 
30 or 40, or from the 82 of the roamer system B over the 
telephone network 101 , or from a fixed station over the 
telephone network 101. On the other hand, as for the 
MSC 82 of the roamer system B, the call terminating 
signal will arrive thereat from an MS covered by the 



roamer system B via the BBS 50, or from the MSC 81 
of the home system A over the public telephone network 
101. 

First, a terminating connection procedure to be ex- 
s ecuted when a call terminating signal arrives at the MSC 
81 of the home system will be described. On receiving 
the call terminating signal, the MSC 81 searches the 
HLR 61 to see if combination information, including the 
other party's IMSI1 contained in the received signal, is 
io stored in the registratbn area. If the MS 11 has been 
authenticated and registered at the HLR 61 , the combi- 
nation information IMSI#2 is present in the HLR 61. If 
the MS 12 or the MS 13 has been authenticated and 
registered, the combination information IMSl#2 or IM- 
15 Sl#3 is present in the HLR 61 . If none of the MSs 11-13 
has been authenticated or registered, none of the com- 
bination information IMS!#l-IMS!#3 is present in the 
HLR 61. 

If one or more of the combination information IM- 
zo SI#1-IMSI#3 is present in the registration area of the 
HLR 61, the MSC 81 calls designated one of the MSs 
11-13. This processing depends on the number of the 
information IMSI#1-lMSl#3 stored in the HLR 61, I.e., 
one or more than one in this case, as will be described 
25 hereinafter. 

When one of the above combination information IM- 
SI#1-IMSI#3 exists in the HLR 61, the MSC 81 calls the 
MS designated by the information. However, if the com- 
bination information is IMSI#3 designating the MS 13 
30 which is situated at the roamer station, the MSC 81 in- 
quires, before actually ringing the MS 1 3, the calling sta- 
tion whether or not it desires to ring the MS 13. This 
inquiry will prevent the person at the calling station from 
being wastefully charged when the subject matter of 
35 conversation to be held is not urgent or important. Spe- 
cifically, a suitable inquiry message is sent to the calling 
station viathetalkie device 91. An example of the inquiry 
message is "The mobile phone you dialed is situated at 
a roamer station. If you call it, you are expected to pay 
40 extra charges for a long distance line and a roamer serv- 
ice. Please push the button 1 to call or the button 2 to 
cancel." The MSC 81 rings the MS 13 if the button 1 is 
pushed or does not ring it if the button 2 is pushed. Fur- 
ther, if neither the button 1 nor the button 2 is pushed, 
45 the MSC 81 does not ring the MS 1 3, 

On the other hand, when two or more combination 
information are stored in the registration area of the HLR 
61, the MSC 81 cannot select one of the MSs 11-13 
which it should ring. In this case, the MSC 81 urges, by 
so using the talkie device 91 , the person at the calling sta- 
tion to select desired one of the MSs. For example, there 
is sent to the calling station a message "The phone 
number you dialed is shared by the following three mo- 
bile phones: 

£5 

1: phone 11 
2: phone 12 
3: phone 13 
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Please choose one of the three mobile phone on the 
push buttons of your phone. If you do not choose any of 
them, we will connect you to the mobile phone regis- 
tered last." Of course, this message will be sent when 
all thethree combination information 1MSI#1 -IMSI#3 are 
present in the HLR61. 

When the person at the calling station selects de- 
sired one of the MSs 11-13, the MSC 81 rings the des- 
ignated MS. However, if the person does not select any 
of them, the MSC 81 rings the MS registered last. 

First, assume that the person at the calling station 
selects the MS 11 or 12 located at the home station. 
Then, the MSC 81 sends a terminating call signal to all 
the BSCs 34 and 42 subordinate thereto. In response, 
the BSC 34 transfers the terminating call signal to the 
subordinate BTSs 31-33 over a control channel, and the 
BSC 42 translers it to the subordinate BTS 41 over a 
control channel. As a result, the MS 11 or 12 is called 
by broadcast. 

When the person at the calling station selects the 
MS 1 3 located at the roamer station, the MSC 81 sends 
a terminating call signal to the MSC 82 over the public 
telephone network 101. In response, the MSC 82 
searches the HLR 71 to see if the combination informa- 



system, because the arrival of the same from the home 
system A has already been described. 

On the receipt of the terminating call signal, the 
MSC 82 searches the HLR 71 to see if the combination 
information including the destination IMSI1 contained in 
the received signal is present. Because the system B is 
assumed to be a roamer system for the I MS1 1 , the above 
combination information is absent in the HLR 71. The 
MSC 82 recognizing the absence of the information in 
the HLR 71 scans the VLR 72 to determine whether or 
not the information is present therein. The information 
IMSI#3 will be present in the VLR 72 if the MS 1 3 is reg- 
istered at the system B or will be absent if otherwise. If 
the information IMSI#3 is present in the VLR 72, the 
>" MSC 82 calls the designated MS 13 by broadcast. 

However, if the information IMSI#3 is absent in the 
VLR 72, the MSC 82 inquiresthe calling station whether 
or not the terminating call signal should be transferred 
to the home system A. This inquiry is implemented by 
3 the talkie device 92. If the calling station returns an an- 
swer requesting the MSC 82 to transfer the signal to the 
home system A, the MSC 82 executes the transfer of 
the signal. Why the 3ignal is transferred to the home sys- 
tem A is that the combination information IMS1#1 or IM- 



tionlMSI#3 containing the destination IMSI1 is present. & Sl#2 including the IMSI1 may have been written to the 



Because the concern's system B is a roamer system, 
the information I MSI#3 is not stored in the HLR 71 , Next, 
the MSC 82 determines whether or not the information 
IMSI#3 is present in the VLR 72. Because the concern's 
system B is a toamer system and because the informa- 
tion IMSI#3 is stored in the HLR 61 of the home system 
A, it is also stored in the VLR 72 without fail. The MSC 
82, therefore, determines that the information IMSI#3 
exists in the VLR 72. Then, the MSC 82 calls the MS 1 3 
designated by the information IMSI#3 by broadcast. 

The above description has concentrated on a case 
wherein the combination information containing the des- 
tination IMS1 1 is present in the HLR 61 . If such informa- 
tion is not stored in the HLR 61 , the MSC 81 searches 
the VLR 62 to see if it is present therein. Because the 
concern's system A is a home system for the destination 
IMSI1 , the above information is, of course, absent in the 
VLR 62. On recognizing the absence of the information, 
the MSC 81 informs the calling station of the fact that 
the desired IMS11 is not authenticated or registered at 
the system A. In this case, the MSC 81 does not send 
a terminating call signal to the MSC 82 of the roamer 
station. This is because the fact that the combination 
information including the IMS11 is absent in the HLR 61 
of the home system A clearly indicates that the same 
information has not been written to the VLR 72 of the 
roamer system B. 

Assume that a terminating call signal arrives al the 
MSC 82 of the roamer system B. In this case, the termi- 
nating call signal is sent from an MS belonging to the 
roamer system B or from the home system A, as stated 
earlier. The following description will concentrate on the 
arrival of the signal from an MS belonging to the roamer 



HLR 61 . Further, the inquiry as to whether or not to trans- 
fer the signal is significant because, otherwise, extra 
charges for a long distance line and a roamer service 
should be paid in addition to the usual charge for a call, 
30 as stated previously. 

When the terminating call signal is transferred from 
the roamer system B to the home system A, the MSC 
81 determines whether or not the combination informa- 
tion including the destination I MS1 1 is present in the HLR 
35 61 . If such combination information is present in the HLR 
61 , the MSC 81 rings the MS designated thereby. If oth- 
erwise, the MSC 81 searches the VLR 62 to see if the 
combination information is present the rein. Because the 
system A is a home system for the IMSI1, the above 
40 combination information is, of course, not stored in the 
VLR 62. At this instant, the MSC 81 does not return the 
call terminating signal to the roamer system B. This is 
because the absence of the combination information in- 
cluding the IMSI1 in the HLR 61 of the home system A 
45 clearly shows that such information is also absent in the 
VLR 72 of the roamer system B. 

The above connection control procedures are each 
executed in response to a call termination request. 
While the foregoing description has assumed a sin- 
so gle SIM having the IMSI1 and existing at the roamersta- 
tion, it may occur that a plurality of such SIMs exist at 
the roamer station at the same time. Then, on the receipt 
of a terminating call signal meant for the IMS1 1 , the MSC 
82 at the roamer station B instructs, by using the talkie 
55 device 92, the calling station to select desired one of the 
plurality of SIMs sharing the same IMS11. 

In the above description, an MS having a particular 
IMS1 is assumed to call another MS having a different 
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IMSI. In the illustrative embodiment, it is also possible 
for one MS to call another MS sharing the same IMSI 
therewith, as follows. In the foregoing procedures, it the 
combination information including a destination IMSI 
contained in a terminating call signal is present in the 
HLR 61 , the MSC 81 rings an MS matching the informa- 
tion. In practice, however, the MSC 81 first determines 
whether or not the destination IMSI is identical with the 
IMSI included in the SIM of the calling MS, and then ex- 
ecutes the above processing only if the former is differ- 
ent from the latter. If the two IMSIs are identical each 
other, the MSC 81 executes the following procedure. 

When only one combination information (including 
the destination IMS1 contained in the terminating call 
signal) is present in the HLR 61, the MSC 81 does not 
execute ringing and informs the calling MS of the unex- 
ecution. This is because the above combination infor- 
mation and combination information derived from the 
terminating call signal are identical. Stated another way, 
the calling MS is identical with the called or destination 
MS. When two different combination information are 
stored in the HLR 61 , the MSC 81 calls an MS desig- 
nated by the combination information different from the 
combination information derived from the IMSI of the 
calling MS. However, when the MS to be called is locat- 
ed at the roamer station, the MSC 81 inquires the calling 
MS whether or not to actually ring the designated MS. 
Only if the calling MS requests the MSC 81 to ring the 
other MS, the MSC 81 rings it, i.e., transfers the termi- 
nating call signal to the roamer system B. Further, when 
three or more different combination information are 
stored in the HLR 61 , the MSC 81 commands the calling 
MS to select one of the MSs and then rings the MS se- 
lected. 



information is present in the VLR 72, the MSC 82 does 
not execute ringing because the calling MS and the des- 
tination MS are identical. In this case, the MSC 82 in- 
quires the calling MS whether or not to transfer the ter- 
minating call signal to the home station and transfers it 
to the home station if the MSC 82 receives a positive 
answer. This is because combination information includ- 
ing the destination IMS! contained in the terminating call 
signal may have been registered at the home station. 

When two different combination information are 
present in the VLR 72, the MSC 82 calls an MS corre- 
sponding to the combination information different from 
the combination information derived from the IMSI of the 
calling MS. If three or more combination information are 
: stored in the VLR 72, the MSC 82 causes the calling MS 
to select one of the MSs and then rings the MS selected. 

In the embodiment described above, the concern's 
system A acts as a home system while the concern's 
system B acts as a roamer system. As for an IMSI, how- 
? ever, the concern's system and the roamer system act 
as a roamer system and a home system, respectively. 
In this case, the above procedure will also be executed 
although not described specifically in order to avoid re- 
dundancy. 

s The embodiment described above has various un- 
precedented advantages as enumerated below. 

(1 ) When an authentication and registration request 
is generated, the information representative of the com- 
bination ol an IMSI and an IMEI is held. Subsequently, 
o on the generation of a call origination or termination re- 
quest, whether or not combination information relating 
to the request is held is determined. Only if it is held, a 
call origination or termination service is provided. 
Hence, even when a plurality of SIMs sharing the same 



For example, assume that the MS 11 calls another 35 IMSI are used at the same time, they can be distin 



MS sharingthe same IMSI. Then, if only the combination 
information IMS1#1 is present in the HLR 61, the MSC 
81 does not execute calling, but it simply informs the 
calling MS 11 of the unexecution. If the combination in- 



guished from each other. It follows that when one mem- 
ber of a family, for example, goes out with one of the 
SIMs, the other members can also receive telephone 
services while avoiding an overlapping minimum charge 



formation IMSS#1 and the combination information IM- 40 particular to the prior art. Moreover, the SIMs sharing 



Sl#2 or IMS!#3 are stored in the HLR 61 , the MSC 81 
calls the MS 12 or 13 corresponding to the information 
IMSI#2 or IMSI#3. Again, before actually ringing the MS 
13, the MSC 81 inquires the calling MS 11 whether or 
not to execute ringing and executes it only if the MS 11 
returns a positive answer. Further, when all the three 
combination information IMS1#1-IMSI#3 are present in 
the HLR 61, the MSC 81 causes the calling MS 11 to 
select one of the MSs 1 2 and 1 3, and then rings the MS 
selected. 

As for the MSC 82, when the combination informa- 
tion including the destination IMS! contained in a termi- 
nating call signal is present in the VLR 72, the MSC 82 
determines whether or not the destination IMSI of the 
terminating call signal is identical with the IMSI of the 
calling MS. Only if the two IMSIs are different from each 
other, the MSC 82 executes the previously stated pro- 
cedure. If they are identical and if only one combination 



the same IMSI can be used at the same time. 

(2) Assume that when a call termination request is 
generated, a plurality of MSs having the same destina- 
tion IMSI have been authenticated and registered. 
Then, the calling person is urged to select desired one 
of the MSs and is, therefore, free from wasteful calls. 
While particular one of the plurality of MSs may be au- 
tomatically called in accordance with a preselected rule, 
this kind ol scheme is likely to ring an MS otherthan the 
desired MS. 

When the calling person is urged to select a desired 
MS, as in the embodiment, the person may hesitate 
about the selection unless he or she is aware of the per- 
sons using the MSs to select. Therefore, it is necessary 
for the user of the individual MS to inform ail other per- 
sons expected to ring him or her that he or she is the 
user of the individual MS. In practice, however, the ne- 
glect of this requirement matters little because, e.g., a 



13 



EP0 711 090 A2 



14 



plurality of MSs are rarely switched on at the same time, 
because a plurality of MSs are rarely present in a com- 
municable zone at the same time, because the number 
of times of call termination is smaller than the number 
of times of call origination, and because a person trav- 
elling with an MS and needing call termination usually 
voluntarily requests the other party to call him or her at 
the telephone number of the MS specified beforehand. 

(3) If a plurality of MSs sharing the same IMSI have 
been authenticated and registered at the time when a 
call termination is generated, the calling person is in- 
structed to select desired one of the MSs. If the MS at 
which a call should be terminated is located at a roamer 
station, the calling person is inquired whether or not to 
transfer a terminating call signal to the roamer station. 
This is because the transfer of the terminating call signal 
from a home station to a roamer station would result in 
a wasteful charge if the subject matter of conversation 
were not urgent or important. 

In a conventional system, when a subscriber is re- 
ceiving a roamer service, a terminating call signal ar- 
rived at a home station is unconditionally transferred to 
a roamer station. This requires extra charges for a long 
distance line and a roamer service in additional to the 
usual charge for a call. Hence, the calling person, be- 
lieving that the other party is located at a home station, 
must pay an unexpected charge despite that the subject 
matter of conversation is not urgent or important. 

In the embodiment described above, the callingper- 
son can determine whether or not to transfer the termi- 
nating call signal to the roamer station. The embodiment 
is, therefore, free form the above problem. 

(4) When a terminating call signal is generated at a 
roamer station, the calling person is inquired whether or 
not to transfer the signal to a home station. This also 
successfully achieves the advantage stated in the 
above item (3). 

(5) When a call termination request is generated, 
whether or not the destination telephone number includ- 
ed in a terminating call signal and the IMSI of the calling 
MS are identical is determined. If they are identical, the 
call is dealt with as a call among MSs sharing the same 
IMSI. This permits not only MSs having different IMSIs 
but also MSs having the same IMS! tocommunicate with 
each other. 

In summary, in accordance with the present inven- 
tion, a communication system holds information repre- 
sentative of the combinations of subscriber identities 
and equipment identities, determines, on the generation 
of a communication service request, whether or not 
there is the combination information relative to the re- 
quest, and provides the service only if the information 
exists. Hence, even when a plurality of subscriber iden- 
tity media sharing the same subscriber identify informa- 
tion are used at the same time, they can be distin- 
guished from each other. This eliminates the previously 
discussed problems of the conventional system and, in 
addition, permits a plurality of subscriber identity media 



sharing a single subscriber identity information to be 
used at the same time. 

While the present invention has been described 
with reference to the particular illustrative embodiment, 
s it is not to be restricted by the embodiment but only by 
the appended claims. It is to be appreciated that those 
skilled in the art can change or modify the embodiment 
without departing from the scope and spirit of the 
present invention. For example, when the calling station 
10 does not select a desired MS despite that it is instructed 
to do so, the embodiment automatically rings an MS au- 
thenticated and registered last without regard to wheth- 
er or not it is situated at a roamer station. Alternatively, 
the calling station may be instructed to select one of only 
's the MSs located at the home station. This will prevent a 
terminating call signal from being transferred to the 
roamer station when the calling station neglects the se- 
lection by accident. The present invention is applicable 
even toa mobile phone system in which subscribers are 
20 identified by a medium other than a card. Further, the 
present invention is also applicable to a mobile commu- 
nication system other than the mobile phone system or 
even to a communication system other than a mobile 
communication system. 

25 

Claims 

1. A communication system using a subscriber iden- 
30 tity medium (21 , 22, 23) to which subscriber identity 
information (IMSI1 , IMS12, IMSI3) is assigned, and 
for determining whether or not a person requesting 
a communication service is a subscriber on the 
basis of said medium, characterized by said system 
35 comprising: 

information holding means (61 , 62, 71, 72) for 
holding combination information representative 
of a combination of the subscriber identify infor- 

40 mation andterminal identify information (IME11 , 

1MEI2, IMEI3) for identifying a communication 
terminal (MS1, MS2, MS3) to which the 
medium is mounted; and 
service providing means (B1, 82) for providing, 

45 in response to a communication service 

request, a requested communication service 
only if combination information relating to said 
communication service request is held by said 
information holding means. 

so 

2. A system as claimed in claim 1 , characterized in that 
when a communication service for calling the com- 
munication terminal is requested by means of spec- 
ifying the subscriber identity information, said serv- 
ss ice providing means instructs, if a plurality of com- 
bination information each including the subscriber 
identity information to be specified are held by said 
information holding means, a terminal requesting 
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said communication service to select a single ter- 
minal to be called. 

Asystemas claimed in claim 1 , characterized in that 
said system comprises a mobile phone system. 
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(54) Radio communications system capable of using a plurality of subscriber identity media 
sharing a single subscriber identity information 



(57) In a communication system, a plurality of sub- 
scriber identity modules (21, 22, 23) implemented as 
cards and 1o be mounted 1o mobile stations (MSs) (11, 
12, 13) share a single international mobile subscriber 
identity (IMSI1). When any one ot the MSs generates 
an authentication and registration request, a mobile 
services switching center (MSC) (81 , 82) at a home sta- 
tion writes information representative of the combination 
of the mobile subscriber identity and an international 



mobile equipment identity (IMEI1, IMEI2, IMEI3) at- 
tached to the mobile station in a home location register 
(61,71), When any one of the MSs generate s a call ori g- 
ination requestor when a call termination request meant 
for any one of them is generated, the MSC at a home 
station (A) or an MSC at a roamer station (B) provides 
the requested service only if combination information re- 
lating to the mobile station is stored in the home location 
register or a visitor location register (62, 72). 
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